Functional characterization of hepatoma-specific stem cell antigen-2.
Identification of tumor-specific antigens and genetic pathways may lead to potential diagnostic and therapeutic applications in cancer treatment. cDNA microarray has been used in cancer gene profiling, but the broad spectrum of data accruing and narrow signal-to-noise range of this technology have limited its use in rapid identification of highly differentially expressed tumor genes. Here, we used a modified suppression subtractive hybridization (SSH) method to isolate a small number of highly differentially expressed genes from murine hepatoma cells. For functional analysis of these hepatoma-specific genes, we employed the small interference RNA (siRNA)-mediated gene silencing method with lentiviral vectors, which have the advantages of high delivery efficiency and long lasting effect. Stem cell antigen-2 (Sca-2) was identified as one of the highest differentially expressed tumor antigens. Lentiviral siRNA successfully suppressed >90% of Sca-2 expression and the suppression lasted longer than 3 mo. Interestingly, inhibition of Sca-2 induced rapid hepatoma cell apoptosis, and the survival Sca-2-negative hepatoma cells exhibited high sensitivity to extrinsic tumor necrosis factor alpha (TNF-alpha) apoptosis signal but not intrinsic apoptosis signal. Analysis of TNF receptor 1 (TNFR1) by flow cytometry and Western blotting indicated that Sca-2 expression downregulated cell surface but not de novo synthesis of TNFR1 in the hepatoma cells. Together, our results suggested that Sca-2 was a signal transducer situated at the nexus of surface molecules regulating death receptor-mediated apoptosis. The technology illustrated that this method can deduce a small number of highly differentially expressed tumor genes that may have diagnostic and therapeutic potential.